Suicide ideation and suicidal behavior is highly prevalent in persons suffering from a variety of mental illnesses like post-traumatic stress disorder (PTBS; [@bib0045]), substance use disorder (SUD) or unipolar depression ([@bib0100]). Suicidal behavior entails all shapes of behavior like planning and attempting suicide ([@bib0020]). Studies have shown that some disorders with high agitation and poor impulse control like PTSD or SUD are especially linked to attempting suicide while unipolar depression is highly predictive of suicide ideation (SI; [@bib0090]). SI is associated with severity of depression ([@bib0120]) and deeply disturbing to most patients ([@bib0040]). Most notably, SI is a risk factor for completing suicide ([@bib0080]).

Although it seems plausible to assume that psychological treatments for depression also affect SI, this assumption has lately been called into question. In their meta-analysis [@bib0030] found only three randomized controlled studies for adult depression with SI and suicide behavior as a specified outcome, indicating small and non-significant effects of psychotherapy for depression on SI. This finding complements previous research suggesting that suicidal thoughts and behavior are not merely an epiphenomenon of depression but a separate nosological entity ([@bib0055]), in need of specific therapeutic strategies ([@bib0085]).

On this background the question arises, whether SI is also associated with poorer outcomes after therapy. Up to now, empirical evidence on this question is rare and rather inconclusive. One study found no difference in response to Mindfulness-based cognitive therapy between depressed patients with or without SI ([@bib0075]). Another study found that depressed elderly patients receiving pharmacotherapy and interpersonal therapy nearly benefitted to the same extend regardless of their SI ([@bib0115]). Yet, patients with SI had higher relapse rates. In a different study, depressed veterans with or without SI experienced a comparable reduction of BDI-scores after cognitive-behavioral therapy (CBT), SI was, however, associated with higher BDI scores pre- and post-treatment ([@bib0025]). Finally, depressed adolescents with SI were more likely to be depressed than non-suicidal adolescents after supportive ([@bib0010]), medical or cognitive-behavioral interventions ([@bib0035]).

Taken together, there is some evidence that supports the hypothesis that SI is associated with poorer treatment outcomes, however, there are no studies to date investigating whether pretreatment SI is associated with poorer outcomes after CBT for adult depression. The objective of this study was therefore to test the predictive validity of SI for treatment outcomes in routine care for outpatients with unipolar mood disorders.

Method {#sec0005}
======

Participants {#sec0010}
------------

The study is an ex-post facto study of patients undergoing CBT between September 1990 and October 2014 at our outpatient university clinic in Germany. Data was extracted from our digital data warehouse in which all patients' histories are saved. Participants had to meet the following criteria: (a) DSM-IV (American Psychiatric Association [@bib0005]) criteria for Major Depression and/or Dysthymia or depression not otherwise specified; (b) at least 18 years of age; (c) complete pre- and posttreatment data**.**

Diagnoses were made by trained clinical psychologists using the Structured Clinical Interview for DSM-IV Diagnosis (SCID-I; [@bib0050]). All patients gave written informed consent that their data could be used anonymously in publications of our workgroup.

In total 1,604 patients were treated for mood disorders in this time frame, of these 475 completed both a pre - and a post- therapy assessment, resulting in *n* = 475 participants (60.2% female; age: *M* = 39.9 years, *SD* = 11.71; range: 18-68).

Three hundred sixty-six (71.1%) patients suffered from a Major Depression, *n* = 77 (16.2%) from Dysthymia, *n* = 23 (4.8%) from a depressive disorder not otherwise specified and *n* = 9 (1.9%) from a double depression. One-hundred seventy-eight (37.5%) suffered from at least one further comorbid disorder at the pretreatment assessment.

Procedure {#sec0015}
---------

The study was approved by the Ethics Committee of the Faculty of Psychology at the Ruhr-University Bochum. All patients received routine-care individual CBT (session number: *M* = 51.6, *SD* = 25.1 Range 5-150). Therapies were conducted by 125 clinical psychologists (68% female). All therapists were in their second or third year of a three-year post-graduate CBT-training. All therapists were supervised on a regularly basis by experienced senior clinicians.

Instruments {#sec0020}
-----------

Suicidal ideation was measured by item no 9 from the Beck Depression Inventory (BDI; [@bib0015]). The suicide item of the BDI has repeatedly been used in clinical studies and it has been shown to be a strong predictor of suicide attempt and death ([@bib0060]). The BDI is a widely-used 21-item self-report measure that surveys depressive symptoms on a 4-point severity scale. The internal consistency for the BDI in the current sample was *α* = .87 at pre-treatment assessment. The suicide item was excluded from the BDI-sum score to avoid overlapping and thus part-whole correlations.

Design and Analyses {#sec0025}
-------------------

All measures were administered prior (pre-treatment) and after (post-treatment) CBT. Changes in symptom severity and SI were analyzed using *t*-tests for dependent samples and effect sizes (Cohens *d*). A hierarchical linear regression analysis, with age, gender, number of completed therapy sessions, depression severity, presence of at least one comorbid diagnosis and SI at baseline as independent variables and post-treatment depression severity as dependent variable was conducted. Regression assumptions were checked using graphical methods (normality of residuals, homoscedasticity), variance inflation factors and cooks distance. Residuals were distributed normally, all parameters had VIF-scores below 1.3 and no observations had a particularly large influence. Because the homoscedasticity assumption was not met, we report heteroscedasticity-consistent standard errors ([@bib0070]). All analyses were performed with SPSS Version 24.

Results {#sec0030}
=======

Baseline and change characteristics {#sec0035}
-----------------------------------

280 participants (41.1%) had a SI score ≥ 1, which is the proposed cut-off score for serious SI ([@bib0060]) at pre-treatment and 142 (29.9%) at post-treatment assessment. *T*-tests for dependent samples revealed that depression severity, \[pre-treatment: *M* = 20.72, *SD* = 8.87; post-treatment: *M* = 10.71, *SD* = 10.05; *t*(474) = -22.06, *p*\<.001, *r* = .71\] and SI, \[pre-treatment *M* = 0.74, *SD* = 0.77; post-treatment: *M* = 0.39, *SD* = 0.69; *t*(474) = -10.07, *p*\<.001, *r* = .42\] declined significantly from pre- to post-treatment. Yet, it has to be noted that only change in depression severity showed a large effect size (Cohen\'s *d* = 1.32), while the effect size for SI was much smaller (Cohen\'s *d* = 0.44).

SI as a predictor of treatment outcomes {#sec0040}
---------------------------------------

Hierarchical regression revealed that the variables defined in the first step (age, gender, number of completed therapy sessions, comorbid diagnoses, depression severity at baseline) could explain 25% of the variance in posttreatment BDI-scores. Adding SI at baseline in the second step significantly improved the amount of variance explained to 27%, *F*(1, 465) = 14.478; *p* \< .001. Inspection of the regression coefficients of this model (see [Table 1](#tbl0005){ref-type="table"}) revealed no differences in outcomes between men and women and patients with and without comorbid diagnoses, but outcomes were worse for patients with more severe pre-treatment depression (*b* = 0.42, *p* \< .001), suicidal patients (*b* = 2.39, *p* \< .01), patients requiring more therapy-sessions (*b* = 0.07, *p* \< .001), and older patients (*b* = 0.10, *p* \< .01).Table 1Summary of hierarchical linear regression analysis.Table 1Model VariablecoefficientsSE (HC)*tp*1Constant-6.481.81-3.74\<.001Age0.080. 032.23.026Gender0.340.870.39.694Therapy sessions0.060.013.78\<.000Depression severity^1^0.510.059.30\<.000Comorbid diagnosis-0.760.88-0.86.3862Constant-7.301.83-3.94\<.001Age0.090.032.68.008Gender0.390.860.45.650Therapy sessions0.070.014.17\<.001Depression severity0.420.057.43\<.001Suicidality2.390.783.06.002Comorbid diagnosis-0.400.88-0.46.646[^1]

Discussion and Conclusions {#sec0045}
--------------------------

The goal of the current study was to investigate whether pretreatment SI in depressed adults is associated with poorer treatment outcomes after CBT.

SI emerged as a significant predictor of post-treatment depression severity -- even when controlling for age, gender, number of attended therapy sessions, comorbidity as well as pretreatment depression severity. However, in light of the fact that even small effects may become significant with large samples, it is important to inspect the magnitude of this effect. SI added only little incremental variance to the prospective prediction of post-treatment depression severity. Again, this results underline the view, that SI is not only a symptom of depression, but a distinct phenomenon at least partially independent of depression ([@bib0055]). Clinically, these findings suggest therapeutic optimism. Depressed patients with SI nearly take the same benefit from CBT as depressed patients without SI (cf. [@bib0010], [@bib0115]). We encourage therapists to share this fact with their patients to induce optimism, because patients often worry about their suicidal thoughts ([@bib0040]). As in previous studies ([@bib0110]) the best predictor of posttreatment depression severity was pretreatment depression severity.

Contrary to large scale studies that found an adverse impact of comorbid disorders on suicidal behaviors and on treatment outcomes across a broad spectrum of disorders ([@bib0090], [@bib0125]), we did not find a systematic difference in treatment outcome between those with/without a comorbid disorder. Yet, our finding concerning comorbidity should be interpreted with caution, since we were not able to distinguish between specific comorbid diagnoses.

Pre-post analyses showed a significant reduction in depressive symptoms with an effect size that is comparable to other studies on routine care CBT for depression ([@bib0105]). However, CBT for depression had only a modest effect on SI, complementing previous research pointing to the necessity of specific interventions to treat SI and suicide behavior ([@bib0085]), which are still scarce ([@bib0065]). Future research should establish the efficacy and effectiveness of such interventions in reducing SI and suicidal attempts. Therapist should use these specific interventions (like CBT to prevent suicide; [@bib0130]) when confronted with SI in depressed patients and not expect for SI to vanish with depression.

One limitation of this study is the one-item assessment of SI. Yet, there is strong evidence for its predictive ability (e.g. [@bib0060]). Furthermore, this is a naturalistic study without a strict treatment regimen; therefore we do not know how often SI was discussed in therapy and we do not have information about other potential predictors like for instance the course of depression or sociodemographic variables ([@bib0095]). Nonetheless, the current results point to the fact that pretreatment SI does not preclude beneficial treatment outcomes, which is a clinically encouraging result.
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[^1]: *Note:* R^2^ model 1 = 25%; R^2^ model 2 = 27%; ^1^Depression severity excluding the BDI SI item.
